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(57) Abstract: Aliphatic nitrogenous five-membered ring compounds of the general formula [I] or pharmacologically acceptable 
salts thereof; a process for the preparation of the compounds or the salts; and pharmaceutical compositions containing the compounds 
or the salts as the active ingredient: [I] wherein A is CH r or S-; R 1 is hydrogen, lower alkyl, hydroxy-lower alkyl, or lower alkoxy- 
lower alkyl: X is N(R 3 )-, -0-, or CO-; R 3 is hydrogen or lower alkyl; and R 2 is an optionally substituted cyclic group or optionally 
substituted amino. 
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(57) fift: 



R 1 

R 2 -XH^^NH-CH 2 -CO-N^ [j.] 

CN 

Att-CH 2 -X(i-S-i&iU 
Xtt-N (R 3 ) -0-, Xli-CO-^U 

R 3 tt**®^xtti£»7;i/^;p»$*L, 

R 2 \t (1) SH^nT^T^Wi, Xtt 

(2) si$nt^xt)cfc^75yi^t, 
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m m m 

5 -miftm 

^%m\mntc^y^)v^^-^ i v cdppiv) mmmm 

10 ztUWIWJ^P-M I V (DPP IV) ^U^^FIitfW^S 
i^Xaa-Pr oXHXaa-A 1 a (XaaM^T^/MoT 

DPP IV (CD2 6 tfel;$n^) 0£#:ftT<7)$:iiJ, 
15 ^T, (Hoists. Diabetes, H47#, II1663-1670JI, 1998 

^ ; Augustyns£, Current Medicinal Chemistry, H6#, il311-327H, 1999 
^;Meester£, Immunol. Today, i!20#, ig367-375H, 1999*F ; Fleicher£>, 
Immunol. Today, fgl5#, fil80-184K, 1994^) D 

glp-1 (^;^3f>fl^7°^HD te, ^tc^;m-xft#W»c-r >x 

SeitS^-r^ffiftrfea&S. DPPIVH £©GLP-1£J|]7K##U 
*fiH4ftT£ GLP-1©7>^^ htLTWMt §^7^F 

25 DPP I V0»3H«tt£ffl£T£i»flfci, ^0MF«UB£fl*UTF»3ftteGL 

p - 1 o^ffl %M$>% c t ^£ o , ain y;v3-x^fc^-rs-< >x u 

»Jfcg£ift«&, JSfofrft&WJifB (impaired glucose tolerance) £E£#T£ 0 
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jfii-g, iii^fi (09*tf, #«pw) , mmftmm, mmm 

TliiIl:$ftt§DPPIV (CD26) ft, ^j£5R«fflIfiK:*Vi 
clODPP I V (CD 2 6) &ftfr*HMP»RK:J:o 

fcnxVi*. U«^V^A#K:*^T«*»JlilT»ljaODPP IV (C 

D2 6) Rtt*fl*±#LT:fetK ^fi#m*fcttK^D P P I vett*nftffi 
$nTVi-5o ££t£, DPP IV (CD2 6) fck HIV©U>/«^©I 

15 ^©fcfe, dpp iv (CD2 6) %mmtz>mmi, ttftmmm wz. 

«\ Ntt& WtHflfU^T^ 1 ) , (AID 
s) , 

dpp i va^fflstts^iti/t, ar«fFwo9 8/ 

20 1 9 9 9 8 ROTO 0 0/3 4 2 4 1 fcfck DPP I Vlff I^tS2- 

snfcDPP i vM^ffl*^r«»faisi»»i^a*EJiai^ 

25 3893 ©Ma* 

«g£#fct-*fc&fc#3BEWfciu ftWfiftoiss^ dppivim^jb 
-jks: [i] 
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R 1 

R 2_ X —^^ [I] 

CN 

AS-cH 2 -xe-s-^iu 

5 Xtt-N (R 3 ) -> -O-, 302-CO~£^U 

R 3 «7K*JgTXtt{£MT;V^;l/S^«b, 
R 2 te (1) iI^.nT^TfeJ:t«ST$.oTil^IW 

c i ) mat, -aife t < ttHmafltf b**£xtt 
10 (2) *sisnwTt>«fcViT5/ss**r, 

M^ic 1 ~ 6 , t VfoVtmMWi l~4 ©HiMSfctt^^0 t>©j&«gtf 6 
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*%m<DBmt£® [i] \z^x, R'r^n^mm^xni&myjv 
i&mvtt&m [i] ks^t, R 2 TS$n& 

(i i) -^feb<«H^H^^Wf,ti§ 0 
7x-;vS, ->^D^yJl/S, y^n^>fjH, y^n^JH, y^n 

-r>^-;«* <>t-;h, i-y^)vm, fh7tFDt7fjn> 
c n 6 ©-ffixtt^«j&stea b tv* sst5sa&& ens. 
=si:£&fc#*££bTKk 2~i 5©fe0/5w^b<, m$mz 
a, 7jvti/-jn, 7>hu^s, 7x±>hu;i/S, *^2ine»©-fiu 

25 7 tt^W*sfifP b T £>W 6» n§ . 
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t'nUy^JH, -fS^VUy-JH, t7V*'Jy^S> ^V^-;^ 
?t7^H, tfauxji/X, -fS^/'JnjH, tf^/Uxji/g, tfnu;i/ 
5 & ^^^V'JJH, t^V'JiH, hUTl/U;^ xh7VU;VS, 

fx-;i^ ^7v'U^S> -fvf77*u;i^ 5f7v77*u;va, 

HU^x;i/^ tr^x;^ tfu^x;i^k tf^x;i/S> fh 
10 ^ b F o tf U H □ h° U A- kHo 7iffc!x;i/g, A- 

~ 3 «©ft«C^ S^trtl*3R£T!&o T, t&foXCTt&fn© 5-7 2 

15 ffl«£LTfc***»a*#tfe>n, ^frWfctt, 

t:Uv;VS, f 7V^ntfU tfnntfU^;^ ytFnt°DDt°'Jy 

20 *yu;wa£, ^v*yu;vs> fyf^ux;vs, +tyjxjn, 7 

*7$*XH>&, y>;'JxjH, ^dtxjH, ^fv^n?xM, t7f'J 

xv^si^^H^vf ens. 
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r ( i ) mw. 3-7 (Dwn^mtmm, 
(i i) mm&9~i lo-m&ufcymm, 
5 (i i i) gmm?, mmui-msmnw^^bmuti^i^2{mmmui' 

(iv) g*i§B\ m^^M^^^M^nsi-sficD^^^ 

10 r7xZJl/S, ispn^i/JVM, y^D^>^JH, y^D7>JH, 

P7°Dh o ;i/», -r>^;i/S, -r>x-;«, x7x;i^, fh7thw 
du;v*, i'^^/ujh, tf7 % /u;vs, hUTi/u;^ xh^vu;^ 
fcWJswK, h 0 ^^^-;^ t;i/*'jz;n, ^rfr^afcU-;^ fc°u 

tiU^v-;^ ti^v-;^ f'J^ynjkS, fcf?-;i^ fh 
20 b F n^7iz b°-;vs, -T > F U x;i^ -f y-f > FU -Jl/S, -f > H U 

^>^/u^ -rv-r> Fu;i/S> ^>x-r^^ % /u;i/S, ^>y^7y*u 

>77'j;^ ^xyt°U^;i/S, ^rv^HUyjH, bnotfUv^S, 
25 ^7Ux;i/^ 7?7z?—)V& y>;u^JH, ^oy-jh, -fy^n 

ryx-;i/S, y^D^yjH, fn'Jy^m xh^/U^S, 
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7i);i/», fx^jn, ^yyjJVS, kX'jyjH, tf^^^-;i/S> ^ 
rtfnu^jws, twj>W2k k°^?v-;i/^ 

z\<do%, t<otDmmL^mmitvxn, 

n - kni)^-;PS, i-b°^Uv;i/^ i-tf^7vx:;i/S> 4-^1/* 
15 2— fV-f >KU-;Wk 1— r>H'Jn;i/Sfe«ktX2, 3-^hHn-iH 

-h?pp [3, 4-b] tfu v>-2— r;vs#j ##Kfe>ns. 
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teS'hLK&itm&rs.ym «b<, <to 

r (i) M7;v^;i/« x^;i^ ^vyntm 7*5p;i^& 

£) , «e/7n7;i/^B^J:mgM7;i/3^vgfmm7;i/^;i/^^g 

(i i) t°u5^-jn, ^ryu^s^^^T^yi/u^^eawsn 

^v^n7;v^;i/^«fcmsm7;vn^->ttmEM7>il/^^S^e,MiR$n 
— Angms : 

Apy>jgf (C K F> Brl) ; y7/i; -hnS; t+yS; kHD 
; ^JM+yS ; ^vi^l/S ; 75 ; ^;Wt^<;vS ; 75 J 7 
; mk7)V*)V& ; «7^^^>-S ; &Wt7 )V% J 4 )V& ; 

»7;v=i^v^;^-;i/tt^f»7;i/3^>'^;p^-;i/S ; 
M7;i^+;i/x;i/^-;i/S ; 

vf£M7;^;P75 J tiffl7Jl/3^yI ; 

25 ^f«7;i/^;i/75y^;^^^>s ; 

75 71, 7^;W^-f;i/^ /\ny>If, tFn^/S, %)V#*z/& 1& 

mm7 ^ j mwAiz&nzwmmt^rnm-imfc-znm^K %#mz 
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^ / 1> b < «yi!7 ^ j £tf^ j % b < \ti?u&% ;wt^E-f 

5 mmh b < ^WWER^ p r ;i/^;vSv 
gM*> b < tt^WMBR^ n 7)V*]\>- CO-, 
Miifc b < w^wwers^ a 7;wi'-fift7;Mr;i^ 
s^*> b < ^ii7i-ji/i, 

S& t> b < tt#tt& 7X-J1/-0-, 

10 gmk b < «#fi$i:7 x - co-, 

fi&fc b < «#M^7 x n ;|/- o -||7i^iH, 

mmfe b < mmmy x -;wra7;io^>^ 
15 g^feb<«#«m7x-;Hg^7;i/3^v^;v^-;vs, 

6 M?I^HS, 

6iiiis-co- 

6 Jttfc*3R£- C O -ffi»7K^J:at 

amfe b < \mmmmm^ 5-6 ***h«-(£»7;p*;i/* 

ADy>M : ? (CK F, Brf) , x7/S, "hnS, t+VS, 

e»s« i~2 fioMJS^^^ms 5-6 mmwmmtf e> n, 



20 
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tMu>wak w*v-)i>m, fjyjn, tfu^^n^ 

& \Zyi?=.)V& bfU^v-;i/S, fuUyzjH, >f y^JH, 
M«n^) 1-3 MOM^Ht?*^* 5-6 M5Sj&« 2 M£ bT&3 =M^m 

10 — a' mmm^ (tvt>\m%L^AMmmm :- 

Aoy>Jg^ (Clf) ; ->7/S ; Z h Dg ; t+VS ; *;W ; 
fflk7)V*)V& ; fS^T^n^^S ; &MC7 )V% / 1 ; 4&R7;io*~>;& 

a , 

i!y^D7JW-CO-, 

fe b < mmm^m^ 5 - e sw^ts - o - (t°u$yzM^ 

A D fc° U ^ yS& £) , 

25 wmhL<mmw&m^5^ 6 mmnm- co- (fjyjwM^s. 
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11 



n& 0 ) 



5 -)bm&Wi7)V*)Vm ; t Fn^MSi7M^S ; #;V^*M£S7;Mr 

b < nrms, 
safe b < mmmm%.i'{7U7)v*)i'-im7)v*)vm, 
mm b < ji*«ft7i=jn, 

life b < B*W«IKKfl:***, 

mm l < 5-6 m.mmmm-m&7)v*)im, 

mm b < tt#«ftzi|R*a*5il3S-tt3R7^+;i'S 

m^fr t>m\mz> 1.-2 «© s^ty^iRS; 5-6 M$at£#n£tf6> 
twjsws, tr^v-;^ =E)VftV~)V& tfUv;^ fc°u^-;i/ 

25 \Z7i?-)V&, tf>J^-;VS, fDUyZjH, ^5^V'Jy-jH, 



Stfla5 1 - 3 fflO^M^ fc^S&fnXfci^ffiftO 5-6 JtH^ 2 



b 
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b' mmm uw^h^Bmmm) •. 

Cfltl : 

15 cmm^mthx. skTvhmmtf znz : 

«7;^iPX^*^JH ; ytt7MiHI*iW\ ,: 6^JH ; v«7;i/ 
20 SIfel<^Il7x^H> 

g& %> b < 7x^;i/-o-, 

ffi&fe b < »ii7xz;wsS7J^ y -f 
s& fe b < mmWk 7 x x; w« 7)v*)vm, 

25 Sit fe b < K£#K& 7 x x;H£jR 7;V n * yl, 

mm *> b < »*fjp^ 5-6 mmmm, 

*> b < «#fi&m3S5£ 5-6 MifHtat*- c o - ( t° u z?)Vij)v#=.)vm 
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mmh l < n^mmmm^ 5-6 mmwmmmr ( t° u 5/i 

ad^>s^ (ci, f> Bri) , v-ryg, =.hu^ 
mrr^n^y^ m%7Mj-ov^ 

io t>m\mz> i - 2 momkm^z^ftimft 5-6 ^miStsig^w^t-L 

tXiJyM, tf^^^-;^ tJ^y-jH, tfU^VS, f'J^y^V 
t°^^-;i/^ h°U^-;vS> fD'Jy-jH, -f^^VUy-JVS, 

15 ^7^'J;VS, ? 7y7y~'J M^i^X" ^tff,ni>„ ) 
20 chbTte, 5£ : 

f>- 

25 [I] (7)^3t4 ] (Dv^P^S/;Uli^WMtT^2M©v7.- h^>^ 
5 h7 >7sM(DStt#^tl«, J; iaV^D P P I VPIg?£14£ 
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5 

10 x\± 

15 (i) mm^nx^xh^m^x^-Dxtm^MVM^yo m ~ 

(i v) ^6SK$n*3£ 

( 1 ) rx& 3-7 ©maia:^7k*ai, 

( i i ) j^tfc 9-11 ©-^j^bzkpStg, 

(i i i) g^JM^ W&R¥&zmMl£ : ?fre>m\*ti2> l~2|@©a^M : ? 
20 *^tr«»S;**», 

(i v) ^HUCT, &*Jg^R^3tM^&$£tt3 l~3f@©^Jg^$ 

(2) «ft£nfc7^yS; 

T&zfc&mmfznz 012) „ 

25 MI3{b^'W2(7)5^, R 2 #\ 

(1) BlftSnTViTfe«kVi3!I^SI^;*7?&t)T, Mfi5£XgB#^\ 
7i-M, v^7P^v;v^ v^o^>^;i/S> y^D7>;H, v^n 
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si, tfDU-^S, -<$^7Ux;VS, h°^/U-jl/^ t°n 

u;i/S, -^^^/u;H, £97u;i£k MJ7v*u;v^ xh^yu;i/S, 
t°^'jv;vs, tf^95?-;nt, t^yx;^, fttJWJ-M, fc°u 

SW2k tfU^v^l/S, H^x;^ tfU^x;!/^ h°^-;VS, rh 
10 t H P^Tif tf -T > F U x;i/g, 7>f > H U x;i/», -f > H U ^ 

-f >wj;i/*, -fv-OFUJi^ ^>^$^yj;vs, ^>7^77u 

>77U;i/«, ^xytiu^l/^ ^v'tibu^;^ trnotrysws, 
15 ^ti/U-JH, :7^vx>l/S, ->wj-ji,g, i/nYzjH, -fy^D 

(2) g^^tifers y STS^^ti^tf e>n^>o rai3) 
20 (i) mm^nx^xh^m^Mm^&T^-DX, mm^um^ 

7x"JVi, v^o^vjl-S, HnUvx;i/S, "rhyWAM, 

y ] ))i^, fi-jvs, ^77u;vs> twjs^k t?^^-;i^ ^ 

ti'J^-Jl/S, A°-bHn7-iih 0 -;i/^ ^>HU-JH, -fV-OH 
25 'J-JH, ^>v^x-;i/^ ^xyb°Uv;i/S, h'DDt°UyJH, ykH 

(2) g^$tifc7$y*T$.§^ti^we>n§o oi4) 
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(1) ii$nTv^^<j:i«iis;i-e^oT, mm&mmw, 

HnU^-JH, fcWJvWg, k 0 ^^^-;!/^ tJ^'J-j^ 

(2) Wfts*ifc7$y»-c*sft#«*«^6n*. ab^W5) 

(i) a' mum&frzmR2n%m-&it)*&fczi~3m<Dn%m&%L 

t!DU^H, fcWJSW** hX^yriH, tJ^'J^l/S, 

15 (2) b ' Bmt&m^mn£n&m-x\$mte&i~2m<Dm&%'?mmz 
ntc7*;^fo%ikismifimjt>nz> 0 (^W6) 

X#-N (R 3 ) -X^-0-Tab^<h#©R 2 ^fiM$nT^XfeJ;t/^S 

20 T**fc£4&aw«£tf&n*. (ftirW7) 

[I] &3V>teMlE#fc£Wl, 2, 3, 4, 5Xte6<£>5 

X/^-CO-T&££^<DR 2 #^ : 
• N- 

v..' T^£n& (1) ««l$nT^T«b«kv^lll, _^t)b<«H^ 
25 ^g^»ilSX« (2) Bm^tlTI/iT^cfcV^T^/STS.^'fb'&W^ 

wrens, oi8) 

fc^tl [I] feSVittMiS#ft;'&W»l, 2, 3, 4, 5, 6, 7X 
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X^-CO-Xtt-O-TftD, A*J-CH 2 -T?*5ft^*«f ; 
X^-CO-XS-O-T*0, A^-CH 2 -Tr&D, R^TKfcJgH^&S 

5 Xj&*-CO-T&9, A#-CH 2 -T»?K R ^Kf^jf ^T&Sfc£M£ ; 
X^-CO-T^O, A#-CH a -T?&?>, R^Tk&IC^Ti&D, R 2 #fi 

X^-CO-T&D, A^-CH 2 -t*D, R^tKI&SC^T&D* R 2 ^S 

10 X^-CO-XH-0-T*D, A*«-S-T?*S^*» ; 

X^-CO-XS-O-t*0, A^-S-T&O, R 1 ^>KltIC^T&£'fb 
; 

Xd»-CO-T»D, Aj&S-S-TfctK R 1 #*7Kltl^T&£4fc£tJf£ ; 
X*J-CO-T?feD, A#*-S-T&tK R^^K^E^T^O, R 2 ^g^£ 
15 nx^T'b.fcV^ST'&Sfti^ ; 

X^-CO-T-^D, A^-S-T2&D, R^^M^TS^ R 2 ^Slfe$ 

— X / V^NH 

20 > — f mt&it^mtmfznz. 

(S) -2-vTZ-l- Ch^>^-4- (5-^hD-2-h°U> ? ;V7 
25 (S) -2-y7;-l- Cb^>X-4- ( 5 - y77 - 2 - tf U z?)V* 

(s) -2-~>T/-i- Cb^>7s-4- (v7^;V7^y*;i/^-;W 
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(s) -2-z/yy-i- Ch^>^-4- (^;i/^uy^j;^-;i/) 

(S) -2-y7y-l- iby>7,-4- ( 5 -7* D^- 2 - 1: U 5 Pz. 
5 v^n^^;i/T^y] 7iz^;Vt°nU v> ; 

(S) -2-y7;-l- Cb^>X-4- (5-HU^^-;i/75y^;i/ 

(S) -2-y7;-l - Ch^>X-4- (N-X^;i/-N-^ h^yi 

^;i/7$y^;v^-;i/) y^uA^7$y) Tir^;i/k°nu> ? > ; 

10 (S) -2-^77-1- Ch^>X-4- (N-XfJl/-N--fV7°Dtf 

;P7^y*;p^-;i/) v^n^+^T^y) 7-te^;vtfau> ? > ; 

(S) -2-y7;-l - Cb^>7;-4- (N-^^;i/-N-y^;v7$ 

(S) -2-y7;-l - Cb^>7,-4- C (S) - 2 h^v;*^;l/ 
15 b!nUy>- 1 -^OVtDV^m y^nA^y;i/7$/) 7-fe^l/HDUy 

y ; 

(s) -2-v7y-i- ci-^>7;-4- (3 -ti)vn^ j 

ti)V^-)V) y^n^>Jl/75 7] 7-fe5 1 ;i/t°DU5>> ; 

(S) -2-^77-1- Ch^>X-4- (3-- hD-2-b°U> ? ;i/7 
20 yi/DA^yJV75y) 7iz5 L ;i/b°n U 5?> ; 

(S) -2-V7/-1- Ch^>7;-4- (4-7ir5 1 ;H£^7> ? >- 1 
— {)Vt))W~)V) y^UA+y^75;) 7^)V\iU U >?> ; 

(s) -2-v7y-i- Cb^>7;-4- (2-<vi , >Fun;i/^;^ 

-Jl/) y^DA^yJI/7$;) 7-fe5 1 ;i/h 0 PU> 5 > ; 
25 (S) -2-V77-1- Ch^>X-4- [4- ( 3 - fcf U 

)V) ¥<yi?>- 1 — O^l^njI/] ^n^v^;^^/) 7-fe^;i/tfn 
'Jy> ; 

(S) -2-5/77-1- {h^>X-4- [4- (3-T-y^;v) tf^ 
v ? >-l — OP*;!^— J10 y^DA+yJl,75;} 7-fe^;Vb°DUv> ; 
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(S) -2-y//-l- ihy>X-4- C4- (4-^DD7iZjl/) 

y ; 

(S) -2-V7/-1- Ch^>X-4- (yX-2, 6-^3MWE;p 
(S) -2-y77-l- Ch?>X-4- ( 5 -~ b □- 2 — f Vf > H 

(s) -2-yyy-i- Ch^>x-4- (t°^u^y*;^-;v) 

n^y^75 7) 7-fe^;i/k°P >J $?> ; 
10 (S) -2-V7/-1- Ch^>X-4- (4-^;l/A^;i/h°^U> ? y 

(S) -2-V77-1- (h^>X-4- (1 -tfnU^-^^fc;!/) 
y^DA+yjV75;] 7-fe^;i/h°DU> ? > ; 

(s) -2-yjy-i- (h^>x-4- (4-->^p^°nt 0 ;^;^~ 

v> ; 

(S) -2-y7y-l- Ch^>X-4- (4-7°Dh°^;Vt°^^v ; > 

- l -^f;^;i/^n;w) i/$w\%-i/)V7^J} 7 J £3-)\>\i w)*j> ; 
(S) -2 -v7y- l - 0^>x-4- (l — r>KUn;p*;p#-;W 
20 y^DA+yjVT^y) 7tWaUy>; 

(S) -2-V7/-1- Ch^>X-4- (2, 3-ytFn-lH-k' 
np [3, 4-b] b°'J> 5 >-2--r;^;!/^-;i/) ^n^y;V75/) 
7-fe^Hf nU v> ; 

(S) -2-V7/-1- Ch^>X-4- C4- (2-tfU^^-;^^ 
25 v) tf^U^y^7^#-;W v^P^\+v;V7^y) 7WlfDUy>; 

(S) -2-SOV-l- {h^>X-4- (4- (5-yp^-2-tfU 
>J ^7 iJjV^" JH . y^7 D A^yjl/7 $ ; } 7-fe^JVt: 

W)z?> ; 

(S) -2-V7/-1- 07>*-4- (y^-3, 5-y/^-4 
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;i/t!DU 2?> ; 

. (S) -2—>77-l- Ch^>X-4- (4-^UA^v;i/#;|/fc 
5 (S) -2-5/77-1- {h^>X-4- [4- (N-7x-;V;fr;WVE 

<i)V) id*? v>-i-' tM)Vtf=DV) 5/£a^*5/;i/7^7} 7-fe^;vb° 

o'Jy> ; 

(S) -2-2/77-1- Ch^>X-4- (4-Xh^v#Jl/fc;]/b°^ 

^^>-i-^;i/^;i/fc;i/) 5/# 0^5^75 7) 7ir^;Hfnu> ? > ; 

10 (S) -2-V77-1- {h^>X-4- (4- (2-fIz;V) fcf^U 

(S) -2-S/7/-1- Ch^>7;-4- (1, 1-y^VA-hFP 
-1', 4-^7> ? >-4— f;i/^;i/#-;l/) y^DA+yJl/75;) 7-fe^JV 
b°aUv>; 

15 

(R) -4-5/77-3- Ch^>X-4- (5 -~ hD- 2 -b"U SW7 
57) '>^da+">^75/) 7"fe9Ml'3 1 7 % /U> ? > ; 

(R) -4-5/77-3- Ch^>X-4- ( 5 - 5>7 7 - 2 - b° U i?)V* 
*$/) ^n^^75/] 7-fc5 1 ;P5 1 7!/U^> ; 
20 (R) -4-5/77-3- Ch5>*-4- &*<?)V7* JtDV^-fr) 
y^DA^7$/) 7-fe^;i/^7V^J5^> ; 

(R) -4-v77-3- th?>7>-4- (2 — f 7-f > F U Jl/$ 

y^7PA^y^75y) 7t^)V9-7V U S» ; 
(R) -4-5/77-3- Cb^>X-4- (^;i/*U 7#;l/^-;i/) $/£ 
25 aA^y^s;) 7-fe^;i/^7yj ; 

(R) -4-V77-3- Ch^>7.-4- (IfDU^Wjl/toV) 5/ 
^da^>J1/75/] 7tW7V 4 'Jy>. 

*mw<DU®{k&® m x\$ j t<Dmmmz.ftfgv-5zmt, dppiv© 
iiit ft t^brinfciif ji §tt5 0 mz, b h d p p i vizMLxm 
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X hn>H>> 7°nU^X>F^7W--fef, MJ7v>, ^y^;^ 
7°^^-if I I ©cf>TD P P I V (tfct>%* I VlC^^yM 

5 3=fc, *3893©BBHfr&tt [I] XK©llWl^lt5l>I}l *-©b 

fox, #sB9§©BWfc&4& en xu^ommmzwrnv^zmz, dp 

P I VfcgljgfS^a (DPP I Vfc«kDto££nS!$£Jfi) , T&fc>ti> DP 

&frzm&tLT\$* Mx\& mmrn w%.& lmmmm, 2mmmmm 

wm) , #fi«SE, ^tt&^±^f¥ (aids) , mKjs • mutt© 
*5BW©BWft-&« [i] x\* : t<Dmmmzft®v5%m$, tr)t>n, mm 

-f>trho©ft»t£j£tt (thSfI* ; &y^-h4't0^tt) , P4 5 0H 

*^©^^©dpp i v®mftm&&tf j tn\z&'3<m8b mstmm^ 

<l»n&<hlW©;£&(WO 9 8/1 9 9 9 8 ;WO 00/34241 ; Hoist 
£>, Diabetes, H47#, fgl663-1670H, 1998^ ; Augustyns £>, Current Medicinal 
Chemistry, ^6#, H311-327K, 1999^ ; Meester £>, Immunol. Today, 1120 
#, II367-375H, 1999^ ; Fleicher Immunol. Today, fgl5#, H180-184 
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5 7T;H£^ v'a.^BfettL, 92L>Wt&. tZy^JV-fcym^ ^>if 

is HRWfeBsn^^Tff^snsit^ mra aaca, t« 
^mwonmt&m cn xn^<DMwmz&®vm%>m<D&j*m\$, 

JM©*P^ 4fct8fc«fcoTfeMfca;fo S3?, la^^o. 0 
20 l~3 0 0mg/kg, iD^^O. 1-3 Omg/kgggttSCW 

*»WoaW^b-&« CI] TIE (A&) ~ (Bj£) fccfcDfijfi-rSdt 



(Aft) 



25 *3BE©@«Kfc;#to [I] tt, -JRS [II] 




[II] 



CN 
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Tynznzfc'&mt, [iii] : 

R 1 



tt&m [iii] ©libtn mt&. mnm.m<ommmx\t7 
io a, 7 u -)V7,)vt^)v^^mm<Dm^ <DfciBmm%tim\zm t^s z. tin 

[II] [III] Xtt-tCD«[t©JKJfeJ4, M^J(D#ftT 

15 h~hu;K p<^/-;k x^/-;k -r v^ntf;i/T;m-;k 7°Db°;i/7 
tFn77X x— x;k sum hjnx mt^vy, 

25 hUXW5X iMV^ohVl/X^KTSX N-/^;i/ 




[III] 



WO 02/30891 



24 



PCT/JPOl/08803 



(Bj*) 

*mW<DBMk&® [I] CD5"fe, 
[I - a] : 

R 1 



R 21 -CO-<^^NH^ [l_ a ] 

) 1 
CN 



r>- 

ja=H^a***S!l^ X» (2) WftStlWTfe^^T^yX 

T*Sn5ft^ftH [IV] : 

R 1 



H00C-<^^N-CH 2 -C0-N /X a m 

R 4 I — 1 

10 CN 



T^Sn*^»Xtt-€-©46S, -$5£ [V] : 

R 21 -H 

15 T^$n^«)X«f©IiSl;$tT, -te [VI] : 



R 1 

R 4 )— 1 
CN 



[VI] 
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civ] - [vi] omtvxn, mximmm, mmmmvmmm 

fc^ti [IV] Xtt*-©££fc£* [V] X\&t<DM£<DKmZ. m&M® 

xhu;k x^y-;k ^y^ntfiVT^n-^ ^ntf;UT;v 

o~i2o°c, ty^mu-s ov-cwmizmntz* 

M&MtVT\Z, 0-^>\/hU77-;V-l— -OV-N, N, N* , NT 
-Tb7/f;Wa-^AA+D-7Mn^7x-h, DCC (-Xv^n'x 
^Xlkfc^vH' 5 H) > EDC (1-X3MI/-3- (3-^^75/7 
20 Pb°;V) *;W#i?-f5H) > ^dd«x7tM ^DD#if 

HJx3MV7^X tf'J^X 4-^^;KT== /fci'J^X *MV?u\ij\, 
25 X3M1/7SX 1, 8-v71ftfX^n [5. 4. 0) <y*>x"fe-7-X>^) 

mtm^nt>nut^ cvn ©75;i§is (r 4 ) 
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y-;k x^/-;k ^v:/n t°;i/7;io-;k y°u\i)V7)Vu-)V, 

mib^^l/X ^DD^jK ^.DDl^X x-x;K fh7tF 
-7 8-8 Or, tr)t>tfOV,~^UTftMlzmfitZ>o 

mthx\t, mm, «&£©miii, mm, bV7)i>*nwm, ^^>x 

15 N-pWI/^I/tJnUX k"'JyX t°^UvX y^W"'JX vpWI/ 

SMMTcSi^a, TKmUHmT^T?, /^y^AKl, ymikrt? 2±m 

jfmmoWMik^ [II] H MXM. HIR&IWftttWO 9 8 / 1 9 9 9 
20 8, WO0 0/3 4 2 4 1, mfB##M 1 2 ) &acfB«!cGD;£ 

mm. it&m [inn cio] : 




[10] 



CONH 2 

25 T^;*ns<fc^*&£, HRxS [1 1] : 

Z 2 -CH 2 CO-Z 3 [11] 
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5^ z^tfznm-rbximfc^T^Tb^fcmmmz^ 

[1 2] : 

z2 _CH 2 -C0-N^A [12] 



5 CONH 2 

-So 

mmt&m [una, mb##m (##M3~i 

W*J& X^-N (R 3 ) -Xte-0-T&£{fc-&'t) [I I I] (1 —15 
15 [13]: 

R 1 

V 1 -/^y^NHc, [13] 



2 

ts^nsft^ ^o75ysft«^x«^ns©«i:, -Asa [h] 

20 R 2 -Z 4 [14] 

25 nit) mvmtz ct\z&v) ztmr^% a 
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z 4 (DEcm-mm thru, mmz't mMtzmm (DKmmmnm \zm^ 

/"^\ 
[ N- 

T^fe^n^STfe^^tl [III] [1 5] : 

R 1 

V 2 -h(^/nH 2 [15] 

^-©T^yS^#:X^ne>cDMi> [16] : 

10 R 22 -H [16] 

5£#, R 22 «, ft: 

! N- 

< fe^mft^mmmmmm, xu (2) em^nwr^i^^y 

15 TSSnS^ftXttfClt*, HiS^S>J (l-X^-3- (3-^^ 
75/7nt:°;V) ^My^^FI) ©#ttTfcK*aii\ &«cjSt;, 75 

X«J-C0-Tft5M [III] -&ft [1 7] : 

R 1 



Z 5 -OC-^V^NH 2 [17] 



20 5^ Z 5 «S^'l4SS^^b, R 1 ttt&E£l§9-&i*£^f 5, 

T^^nsfb^, ^©7$y^#»xtt-?-ne»0^i:, [is] 

R 2 -Sn (R 5 ) 3 [1 8] 
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X#-N (R 3 ) [I I I] H [1 

9] : 

R 1 

O^^NH 2 [19] 

io a** R'mmtm-mm^t^, 

TTF-znzik&m, ^(D7^/m&mfox\ttnib(Dm.t, [20] : 

R 2 -V 3 [20] 
V 3 tt-N (R 3 ) H&^U R 2 «tufB<hlfI-it^^W-r^, 

15. <DW&T\z%.mts^ >&mz]fcc, 7$;m®um&%nmz&vB4m'tz> 

H^Kb-^tl [10] ~ [2 0] tt, »77^*fe«ttf3##f!J(Cl3m©77^ 
20 £HdJ£K:LTggigT#5. 

>-^n^it>^§»2p¥@i:tS h7>7ft0l^!» [III] £t# 

5] , [17] §fflimiij;^o 

M$Hb£& [iv] Mx.«\ T^©cfc-5^ mb^»j (^Jfi^ 
25 3-1 (1) ~ (3) m) <Dmm<D^mtmm\z-r%fr$ifrtecn\zmv, m 
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z '(DKi&fflmt bra, mmz 1 tmmrm^(DK^mM&mm\zm^ 



o 




5 ±e©£ < 5teLT«££n*#$Bii©fb'£'» en feu<a-t-©jstBKb^* 

15 5. 

20 H»Jla-l 

(S)-l-yD^E7-fe^-2-^7yb 0 nU> ? > (fMB##0iJl) 100 ragi: 
N- (5-~ h n-2-tf U VM -trans-1, da^>v75 > (M3#%f!l 3 
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- 1 ) 327 mg07^b~HJ;i/-^/-;W«£> gmT15B#WJt#L&. 

Kmm&m\z7K%i)\}7L, ^po^-?iaib&. m&%L%m&*hvv&"z 
m o-io%^y-;v-^nn^;wo Tiitwi^ifc. ^-n^wx 

x-T-M ilfcifl*., Mbfeffl^IKU, x-fJWlt> (S) -2 
-VT7-1- Ctrans-4- ( 5 -x h a- 2 - h°U v;V7^ 7) y^nA 
^>;i/7^/) 7ir^;Vt:DUv>- 1 a©H»J 1 a- 1 ) 

fee 

10 d-1 5 2 

V&mmm la-1 tl^drabT, MBSt 1 a~ 1 d mmm 1 a-2~la-89, 
lb-l~lb-7h lc-l~lc-52, Id-1M52) <ZMt£^£#fc 0 ^M^ft 

15 (CfcO#feo 

ffiU H»U d-7 7 0ft^«ft, trans-4Ml-t 0 ^^x;v#;i/^x;W 

HJfiM 1 c - 3 9 (Dit-a^H Ctt£fot>, (S) -2-yry-i- 
{trans-4- ( (N-tl)V^iy^)V-N-^)V7^ J) #;i/fc;K) i/fu 
20 ^yJl/7$/ } Tiz^;i/t°o U i?> • «U ^»!) 1 c - 3 8 <7Mt£ 

m (tfct)-t>, (S) -2-V-7/-1- {trans-4- [ (N-tert-7^ h^r~>^ 
^n^/^iz-N-^^T^y) #;i/^x;i/i v^n^x^7^y} 7ir 

25 ^Mflll d- 1 4<D4b£t)(T&:fo^ (S) -2-yjy- 1 - [trans 

-4- (l-b^7yXWMxW ^7W\*is)V7^;) 7-fe^;Vt:n 
ijy>- 2-^m^) MM® 1 d-7 0<Dik&®<D7V- ft ( (S) -2- 
yy;-l- [trans- 4- (4 -^>i?)V3r^ytl IVtf—fr- 1 - M^yi? 
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mmm 2-1-2-2 

( 1 ) 4 - tert-^ h^v-^;i/fc;i/T $ y - 4 -y ^;i/>-7 DA+fy > (# 
#M6-1 (3) 3t<7Mfc<&tl) 600ig, HJ7irh+v7Kfil<b*7f^MJ7 

5 ^783mg, 3->-Ty7-U>343mg, MH59mg, 43£tfv7 nnx^>6il<D 
ffi£*£MT16l$M»#U&. «P»Wt**^hUl>A*^TW5«, 7 

x.?)V (4:1)- (1:1) ) T!l8|g-r5;:£ Kith N-tert-7>*v#;i/^ 
10 1 -^^;i/-c-4- (3-v7;-7izjl/7^;) -r-1-^7 

n^i/;vy^> 304mg^tKN-tert-7>^v^;i/^n;i/- l ~^)V- t 
-4 - (3 - 5^7^-7x^75 y) - r-l-y^D^yjl/75> 292mg 

(2) MIB (1) T#e»nfcN-tert-7>^^;i/fc;i/- l-^^k-c 
15 -4- (3-V-7/-7X-JV757) - r - 1 - W\*ris)V7 5 >243mg 

Rim&mmk, mmz (s)-i-7n*7ir3^-2-v7yifnu^>320mg, 

hUx^;P75 >0. 6ml, 7-feh-hU;i/3. 5mK *^7— ;Wml£ftI;!L %U 

$y'j^>*7A^D7h^77^- a« : 7pn^jVA-y^y-;p 

(50:1) ) T»fii-SCtfc<fcO^&nfcft^«ll54igSt6IM!l3ibT, (S) 

-2-v7y-i- ci-y^;v-c-4- (3-v7y-7xx;i/7^y) 

25 -r-l-y^n^yjl/75;j 7tt)VlduVi?> - 2 mm. (*2 :H 
JS0H2-1) 

(3) MIB (1) -e#5>nfeN-tert-7b^i/^J!/^-;W- 1 t 
-4- (3-y77-7x-^7$;) - r - 1 -y7nA^>jl/75>$l 
h\ (2) t^CjamJlifciD, (S) - 2-y77-l - (l-y 
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3MU-C-4- (3-y7/-7x-Jl/75;) -r- 
73 7-fe5 t ;HfnUS^>- 2$&& 2 CDH»J 2 - 2 ) 
£%0U 2-3-2-8 

5 «bfeH^J2-3~2-8(D^%$#feo 
H»J3-1 

o 



J 0) H 2 C^Y^ (2) H 2 C^°f U NC^ 

° (4) 0 

mmm 3-1 * J 

(1) trans-4-xh^rS/^;v^-;i/->^D^\+e/;i'7^ > • &&£5. 0g£ 

g^bfeo itip- h;i/x>x;^>m-7jcfq^5. i g , msr ^) )W )V 

777ya^7A^d7h^77^f- (&$: ^DD*;VA-7.^y-;V-7> 
^EX77j< (5 0 0:1 0:1)) T*ii®[bT, trans- 4- (2-7°n^x;P 

(2) ffifE (1) f#^nfcM5 0 7mg, (S) - 1 -7u^7±?)l- 
20 2 -v77 t°nU> ? >4 0 Omg, N, N-SM 77°n tf;i/X^;P75 > 7 1 4m 

T7££Pit, SiS^^N,N-v : ^y7 0 Db 0 ;i/X^;i/7$>4 7 6mg, 9 
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5 ^77^- : ^Dn*;i/A-^^y-;v- (10 0 : 1) ) Tflt^ 
t^J:^, (S) -2-y77-l- [N-tert-7* b4^#;i/fc;l,- trans 
-4- (2-7 , D^-M^yj3JtoW 7"fe^;i/ 
fcfnU v>6 5 8mg£#fc 0 

(3) ffifB (2) T#e.nfclM6 0 0mg, fh^X (hU7xrM 
10 7,7^ » A°^>?7A 1 6 5mg, 2 7 1 mg, Rtfi?Jr* 

^h^77^f- (^l^nam-^^y-Jl' (50:1)) Tlf§rr& 
15 £<hK:J;^ (S) -2-v7/-l-(N-tert-7>^rv^;i/fc;i/-trans 
- 4 D^\^^;i/7^ /) D U y>3 9 4mg$| 

(4) ffriE (3) -e#snfefb^i50mg, 2-7$y^^;HfU v>6 4 
mg, i-x^-3- (3 -^^^75/ yah 0 ;!/) 

20 14mg, mSl -t Fn^>-^>7>U77-;W8 Omg, ©N,N-v^^;i/ 
*;i/A7$ F 2m 1 »SJ[*^fiTf 2 4l$P^#Lfco Rfe^^fc&fnpsllzk 

m 1 K:»fl?U fcifrTMJ ^Wl'v'U^a— 1 1 8mg07t bx h>j;i/ 

ATlfttBLfco ttffl^*Mn^7K^7"hU7AzK> 7k, Mn^7KTi£#U 
^77-f- (Il:70D*jI/A) T^MT^^Cc};^ «M£#fc 0 
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5r^2ml$Jn^., ^tt5bfe?M^X-x;i/^#bT, (S) -2-v77- 
1- [trans- 4- (2 -tfU 5W*3\>W75 7 v^n^i/;i/ 
757) 7tt)V\ZW)i»- 2^J& (« 3 ©£16M 3 - 1 ) 1 0 6mg£ 
5 #fcc 

^HM3-2~3-l 2 
(S) -2— >7/~ 1- (N-tert-7>^v^;i/^-;i/-trans-4-^;i/ 
#^vv^n^5/;i/7 5/)7-fe^;Vk°DUv> 3 - 1 0 (3) 

moit^m &£xfttj&mufc&®%m\t\ mmms-io (4) st^t 

10 HIT, ^ 3 O^JfiM 3-2-3-12 (Dik^zmfco 
H»J4-l~4-3 2 

(R)-3-^an7t^H-y7yf7 > /'J^> (miS##M 2 CDfc^fcO lOOmg 
iN-(5-~ h n-2-tf'J ^;V)-trans-l, 4-$/^ n^it>> ? 75 >372 mg(D7iz 
b~hU;V2 ml-7^7";H mli§*£\ MT, 15P#F«#Lfc 0 EJSig^ 

§Slx^K). 5 ml-^nn^;i/A0. 5 nlfciMU 2N li-x-jiH. 0 mL 

20 i0> (R) -4-yjy-3- [trans- 4- (5 h D- 2 - k°U 

757) y^o^y^75;) 7tW7y'Jy>« 2*g&& (^4©H 
MM 4 - 1 ) 173 mg£#fc„ 

£fc> MjSMM^^fflV^ t&aBt^tCLTS4©HJfiM4-2~4- 
3 2 0|^i§#f; o 

25 ##09 1 

» (W098/19998) SB«0^Sfc^V^ L-7°DU>75F (rUM) 
7*n*:71z5F-;i/7n^ H^RJ^^Wc^^^^^^^t^^D, (S)- 
1 - 7 □ ^E7tfih 2 -y-7 7 tf P U 5? > £4§fc 0 
2 
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(AshworthS* Bioorg. Med. Chem. Lett, H6#, fg2745-2748H\ 1996 

¥) mm<D^mzm\ L-wnu>75 Fm.mmz&j&Ltz. mzntci- 

?tyniJ>7S K4MMft5. 00 gt HJx3Ml/7== >8. 67 ml©^PP** 
>150 ml^fc^T^nnr-fe^^uU F2.36 ml Sim*., EilTllSW 
5 J*#bfc. ^^ictf»J^>4.8 ilRtf MJ7;P#nimiiaK»&4 mlOD^ 
PP**>*&&£illA, HfcSfiTflNfMJJI^Ufc, RJ&i&£10% HC1*** 

x- «fc D IS H^T § z: t {c «fc v , (R) -3- £ □ n 7 -fe ? ;w-4- v 7 y J- 7 v* 

10 ###13-1-3-4 0 

5-~ h p-2-£ n p tfU (2. 50 g) W trans- 1, 4—>£ P^+h>^7 
$>(5. 40 g) ©x*y-;M15ml)-rb7fc Hn77>(10 ml) »«c*Mt?5 

^D?h^77^ - (&$ : ^PP^;VA-^^/-^-it7> ; EX77K 
15 (20:4:1)) T**§4U itXfj^O^ifkbT, N-(5-x hn-2-fcf'J SW- 
trans-l, 4-^# pa3t1J->S?7^ > 5 (D###iJ 3 - 1 ) 

~3-4 0«|im 
3-41-3-44 

20 4-xhP7;i/^"P^>-tf> (1. 69g) RtXtrans-1.4-v'^PA^>>>7 5 
> (4. lg) ©N,N-vy^;i/7izh7^ H (30ml)^^144°CT3 0f B 1Jt^bfeo 

25 ;P-7>^x7 (90: 10 : 1) ) T**«U gi§^lt, trans-N- (4-x 
hP7xx;U) -l,4-v^DA+1i->> ? 7^> (3t 5 3 - 4 1) (2. 31g) 

#JftJKiftft;£l»£/B^ |W]$IK:bT, ^ 5 <Z)###I 3 - 4 2-3-4 
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##M 3-45-3-47 

N-ter t-^h^y^j^-jWt rans-1, i-ist7W\tt>5?7$ 

>1. 23g, 2-^DD-3-zhDk"'Jy> 1 HI. 0ftfttf5>*^;V75 

7 tf U v>700mg(7)x3 ? /-;i/25ii]L}t^^7;i/zf>^iamT, 2P#P&&n£&Stffi 
5 bfeo 

;i/7^iy ya*7i^^D7h^77^- (il : /7DD*M-^^y-;v (3 
0:1)) TJfittSU Scfi»5fc§#fc. ft&ftfcfc^£MJ7;W#n»«iiL 
10 fc»#bMT3l*W!*#b&. J*jfc£*JBE«*bfc«, SHt*5/U*^7 

**7-;P (10:1)) TlfMU N- (3--hDt!U^>-l-^i/H-2- 
-f;W) -trans-l,4-v^o^it>v7^> (^50##M3-4 5) 110mg£ 

-46-3-47 CDfc£*£fcfc. 
##M 3-48-3-49 

N- t e r t -7>^v#;Pfc;)/-trans-4- [ (6 -9 DD- 3 - tf U ^ 
vn;i/) 75/) y^DA^yjl/75> (##09 3-4 6) 168 mg£: MJ X5P 
20 ;P7 5 >0. 5 ml^x^y-;i/5 ml^T-h^k Hn77>4 ml©ffl^ig|£K:ilft¥ 
bfcc IOKA^v^AmU 50 mg^fln*, #I±©7K5l^HMT, giBTlBlfflfll 
#t/io U »i«HJ7/M-OR»2 ml*T3l$ 

25 .ifc«fct), trans-4- (t° U ^v>-3--f ;V7^ 7) y^n^yJk7^> m 
5 3-48) 61 mg£t#fco 

Sfc* ^jSUCSHb^ (##M3-4 7) $^«|{:®mc:ttj;5, £ 
5 3-49 0fc£tt£#fc. 

### !l 3-50-3-58 
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##M 9-50 9-55 tmm\ZLT, % 5 3-50 

##M3-5 9 

5 N-tert-y h^v^;i/fc;i/-traiis-l, 4-v^n^\++f->^T$ >^, ##M3 

^%Z\t.\z£.r>, N-tert-7>^>#;i^-;Mrans-4- 
#-;i/-2-7in;i/-4-b°U 5^n;VT^ /) ^p^vA^ 

##fU9-5 6(D (1) (2) SilWHt^MSI-^^t 
10 £J;D, trans-4- 7 #;i/fc;i/-2-:7xx;]/-4-7h 0 U ^ vx;i/7$ 

7) y^D^y^75> (^5©##M3-5 9) £t#fc 0 
###ij4 

(1) trans-4-75yi/^nA > ^it/-;H0 gODxh^h Fp:75>150 mlM 
15 ^tFn7^>50 ml^^7jc^TUPA^ M^\mmmWVTc 0 

*7A^D?h^77^ (IM: iiX^-A,^pf> (2:1) ) T^©^ 
Z.t\z£.K), trans-4 - ( 5 -x h p- 2 - t?U v;i/7^ 7 ) P^-tr/- 
20 ;V8. 52 g£#fc„ 

(2) ffffE (1) Tt#£tlfcte£til.O g©>^PP^>10 iHgfcHJx 
^;V7^>1. 8 mlSrin^, H^/^>x;V^^:;i/^p^-r FO. 65 ml^K^T 

mxtc'ik, mmmwvtzo K^u^zmm^mm^m^ ^pp^a 

25 ^ it^^Mffi^bfco il©y^fMJl/A75 H 10 ml^fcT^b^- 
HJ<7A1.37 gSrjjn^L 50°CT3SP B 11t#bfc o ^»t, BiJfcM&®\z&mn 

*7A^D7hi/77^ (iH:ifX^-^> (1:5) ) TltSrt% 
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ritiD, cis-4-7^H-N- (5 -x h D- 2 - k°U z?)V) v^n^\ 
*y7l/7^>758 wg^mtco 

(3) MIS (2) T#e>tt&fc£%640 mgthU7xn;V7jNX7^>704 mg<Z) 
xh^k FD7^>10 iI-tKI ml^£^T2SP^#L7c„ 

y.J-)b-**> J-)\, CIO: 1) ) T?ttm?zz.t\z£r) y n- (5-xhn-2 
-IfUSW -cis-l, 4-v^da^p1t->> ? 7$> (^5©##M4©^ 
£'#)) 531 mg£#fc„ 
##$J 5-1-5-6 

(1) trans-4-tert-7>dF$/*Jl/^~Jl/7^y i/7n^v;i/ ;*^> 
7Jl/*^~- MO. 0 g, T~?it± b U ^20. 1 g^^/?Jl/*M7$ F600 iL 

£ME^U cis-4-7^H-N- (tert-7>^v^^fc;l/) v^p 
a^v;V7^>47. 9 g£t#fco 

(2) MfB (1) Tl#^tlfe^#/500 mg, /^y^A-^i (iS5£) 100 mg 

?:f h7kHD77> 8 iLciii, ymmmmr, ^UTl mmmL<m 
zmmmrnvtzo i^yu*^>7D7h^77^- (ijs^dd^a- 

7^y-;i/ (20:1) ©^^Dn^;VA-7^y-;P-7> ; &r:77K (100:10:1) ) 
timctCir), N-tert-7>4^#;i/fcJk-cis- 1, 4-->7 
□ ^i7->> ? 7^>395 mg£#fc. 

(3) ffffB (2) ^#e>nfe^%2.0g, 2-7Dn-3-xbDtfU> ? >1.63g, 
v-<7 7 0 ut:;Vx^;V7^>l. 95 mL<Z)2-7°D/V-;i/10 mUMI&£, 80°CT 

Do^;i/A-i«tx^ji/ (7:D) Tff§ibfc„ #£nfc<b£<&GDx# 
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N- (3-~ hP-2-tfU^) -cis-1, 4-^^nA^it>v7^>- 
2 m 5 ©##M 5 - 1 ) 2. 15 g£#fc 0 

##M6- 1 



CH-i 



- CH 3 CH 3 

Boc:tert-yh*v*i^7K-^S 



HjN"" 1 ^ 1 H 
(5) 



(5) 



P3 
N X^H 



|< 4 > 



Boc 



£H 3 



H 

(p- hJUX>^^7|v>^) 




H 2 N 



N'Boc 



(6) 



L 



fls ftlft (6) 



(1) Xm (JP83 — 118577) tmo^mm^X, U-^rt^ltXtiD (4.5) 
T*>-8~j3M>i/fMLDA (U^^Av-T V7°nk°;V7^ F) # 
10 ^^a-vKiE^^ii, 8-^^-1, 4-i>^MtXk°n [4. 5) 

•5r^>-8-#;^>®^5f;t/ (±|ggi^t:^ (i) ) £#fc 0 

(HsfsMt'&tlte, Rosemmund <b(D:£it (Chei. Ber., 1975^, fgl08#, 1871-1895 
H) $>&m\Kkt><Dlcffi (Synthesis, 1981^, H829K) IB IS ft o 

15 (2) MI2 (1) rmzntcik&m 3. 80 g, TkM^-hU^AS. 55 g, 

2^^m^io%^x>m7j<^TpH5(hb, siiwituifc. mrnm* 

tZZt\Z&Q^ 8-*^)V-l, 4-^^-^+hXk°D [4.5) x#>-8- 
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%)Vtf>m. (±mm<Dit^ (2) ) 3.46 gmtc 0 

(3) mm (2) ^n^ntzLi^m 16. 19 & v7x-;i/*x*u;i/7vK24.5i 
g , hux^;i/75>9.oo g, *5j;tKh;i'X>i6o TsLoM&mzimmMmm 

£M<Di?*^)V71zh7$ H100 mL«^tert-7>^^U^7A9. 55 g£2lc 

EgilT, 4 - tert -?h*z/fi)l#-)l7^ / - 4 - * n a.^ 
y> (±BB0fc£W (3) ) 10.41 gfcftfc. 

(4) mm (3) Tf#5>n^^tl 10.41 g, hUT^b+S'Jjcfcfofc^*^ 
15 hU^A 11.01 g, ^>v;V7^>5. 10 iL, 43J:^fb^5 1 l/>150 mL<£>^ 

at«IU »jli&M£ES*bfc. *#&ftfcfc£*i©j**,>-;i/i5 j&mm\zj>- 
h;i/x>x;^>m7K»3. 32 g, &V>TX-x;H60 mL£fln^fco 
20 a®, x-xJWfeMK S£$U N-^>v;i/-t-4-tert-yh^S/^;^ 

x;i/75/-4-^3\^- r - 1 -v^da*^;^^ • p-h;wx>x;P* 

(±eHCDft^« (4) ) 7.49 g£t#fco 

(5) 1512 (4) T#&nfcfc£*16.63 g, 10*A°^>^i^fft5. 0 g, 

tx^^y-;i/40o iL0^^^7K^#iamT(imi±)(cT24Btr B m#bfeo 10% 

25 /^y^AKl^lSl, M^fllSbfco ££nfc8SS£10Mc»ft;?-HJ 
£A*Jgifc50 mL<hx~ T-JV300 mL<Z)^tjfc^f U X-tMH^tMs 

4-tert-y h^y*;Vtol/75;-4-^5 1 ;i/- r - 1 -y^D^yJk 
75 > (±fSEKZ)^% (5) ) 6.87 g£#fc 0 
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(6) mm (4) (Dxm<Dmm%, 7m<ki-hvy&7mm-?® l mv, znu 

mm:^^y-mm^)v (30: 1-^3: 0 ) \zm?zz.£\z£Q, 
i-^n^>ji/7^>^#fc. ov^c:n&±e (5) ^t^tcMst 

T, c-4-tert-7>^^;i/fc^75y-4-^^;i/- r - 1 -v^P 
^\^v;UT5> (±fBH<Z)"fl^rt) (6) ) 

10 ###|6-1<D (1) ^©Xg^^^T^^Va-^F^xT^O^;!/^ 
^>73Ml^PU H^ffiV^^tt, ##M6-1© (1) ~ (5) (6) 
<h|pJ#^bT, t-4-tert-7>+v*;^-;V7$y-4-t HP^Fv^ 
r _ ! n ^ ^75 c - 4 - tert-:/ b*v#;i^ 

-^7^;-4-kFP^yJ^5 1 JV- r - 1 PMr:WV7^ >£t#fc„ 
15 ###iJ6-10 (1) ©Xg^^ViT^^a-^FtC^^T^ h^r 

v7?Ml^PU F£JB^§&^te, ##$16-1© (1) ~ (5) m^tzU (6) 
mtmmzVT, t-4-tert-7>^v#;]/fc;i/7^y-4-.* h^y^ 

r - 1 -x^U^>-;V7^>X«c -4-tert-7>^x^;i/^n;P 
757-4-^ h^v/^l/- r - 1 -v^ P^~>;l/7^ >£#fc 0 
20 ##$J 7-1-7-18 

t-4-tert-7">^v^;i/^^;i/7^y-4-7^;i/-r- 1 -v^P^ 

v;i/7$> (b5E##M6-i© (5) «t#e»nfdb^) 1.70 g, 2-^ 

PPh°U5> ? >2. 04 g, ^V^Dt!JVx^;i/75>3. 24 mL, &cfclK2-7 0 
PAV-JH3 nL©ii^«*12NPMDnJIMt«Elyfc. ^SPih Rj6fc**T*frfc 

^77^ (&8:»lfeX3\>WA*tf> (30:70 - 50:50)) #5> 
nfc-fb^tj£v^^>4 mUc^j§?U 4N^M-v : ^^-y->10 mL&j]n^T8fl# 
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-t-4- (2-tfU5> ? -;i/7^/) -r-l-y^DA^yJl/75> (^5 
©##^J7 - 1) 587 ng&flfc. 
5 #J&J5C*Ht&4&£JBV>, |WIiitCbT^5 0##^J7-2~7-5(D£ 

c-4-tert-7>^^;i/^n;i/7$y-4-^5 1 ;i/-r- l-*> 
^□^\+^>;i/T^> (ltffS##M6-10 (6) ^T#e>nfdb^#l) *5cfct; 

10 fffeo 

;*3\>l/- r - 1 -yi7UA^W5 > (##M6-2) MjSJgM^tl 
£*J1K H#fcbT, m5(D7-l 0-7-1 8CDfc£%£*#fc„ 
###J 7-19-7-23 
15 4-tert-7>^v^;b^-;V7^y-4-p<^-;i/^^OA^it7> (## 

f96-i<D^«j (3) ) t, nmmmt^m (Ts.xt&m hur-t 

ckD, *5CD#*«7-1 9-7-2 3©^ft*#fc. 
20 ###J 8-1-8-4 

(1) 4- (tert-7*h+v#;V#-JP7^/) v^n^^ity >16. 93 g£N- 
*?)V^>z?)V7^>\0. 55 ml©M^l/>160 mlSSIKK: h U 7ir h^vzK 

yiJ*Wn?h^777^- (&jt : ^^-y-mm^Jl (97 : 3-83 : 17) ) 
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trans- 1, n<\tt>5?7$ >13. 55 g£#fe„ 

£©fc£tj&13.53 g<h7jc^b;^v^A-^2.00 g©^ /-JV4«CDII« 

$§T£££K:J;tK N-tert-^h+^;i/fc;p-N' -pWV-trans-l, 4 
5 — >?pa^>^7$>9.93 g£#fc„ 

(2) IfffB (1) STH&n&ft^^«J:«S^«l Cifrft;*) SJBK 

U£AT*fn1"£;i£K:«fcD, g5<D##$J8 - 1~8 - 4<ZMb^£#fc. 
10 ##M9-l~9-45 

trans- 4- (tert-7>^p~>*;i/^~;i/T^ / ) ->^nA^;-;i/ 10. Og 
i:2-^PD-5-- hnk°U^> 7. 35g h^k HP7^>150mL«t 
60%7jc^^-hU'7A 2.04g £fc*fc:Jn*., $6^v^^;VX;^^i/H30mL 

15 iHbL Mitt!***, ttft*#7fa?i!fc#U il7X^m± h U & 

D^;i/A0^^ S ^ O n^J^-iixfJl/ (20:1) ) fc#U 35fc#6nfc 
m*^ H e 0 ^ltmx^;i/-^-y->^^^M^U, trans- 
1 -tert-7 h^v*;i/fc;l/75 7 - 4 - (5-zhD-2-h°UyM+ 

SMfcU trans- 4- (5 -~ bP- 2 -b°U ^TVt^vO v7 P^vJl/7 
^ > • m 6 9 - 1 ) 568 mg^tffco 

Sfc, #*&IS*3Mb£tt£/BV^ fffB^mi^bT, ^6 0##$|9-2~9 
25 -4 5©fc£Jj&&#fco 

9-46-9-47 

trans-4-7^ / o^i^y— OOgCDx h^b Fp?5>10 ml 
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7A^D7h^77^- (^:Mx^;w^\^> (1:4) *>6^Dnsf?;V 
A®^) TffirSTS trans-4- ( 2 - k°U $ *> 

5 fp D A* v;V7 5 > 6 9 - 4 6) 788 mgSr^fc. 

^Mb^i^ffl^, tulBtIWI#tbT^6CD#^J9-4 7©{b 

##W 9-48 

##M9- 1 fc^gfcfcbT, trans- 1 -tert-7* h^>#;i/#x;]/75 J 
10 -4- (3-n hD-2-h°U> ? ;V^>') ^D^r1t>£#fc„ 

£ ©Ik-am 35 g©X^/-;W30 ml«M£50°CTlt#U ;^v^7A-^ 
0P£5£) 155mg> J5K:fc h*7^>l*»«H. 6 ilSJP^LS. SJSig^SlO^ 
r«^bfett, ^DCDA 0 ^S?^7A-^185mg&ai]!jnb, 40#fflin8&»ffib&. 

15 b^o #&nfc»it*x^y-;v-3!K (i : i) ^DfsiMtu m&&m®. 

•f%ZtT\ trans- 1 -tert-7>^>#;i^x;i/75 7-4- (3-75 
J - 2 - tf U i^t^Pv) DA^it>2. 58 g£t#fc 0 

U trans-4- (3 -75 7 - 2 - b°U vJkt^v) d^v;V75 > • 
20 (* 6 9-48) 

#%#| 9-49 

trans-4- (tert-^h ;P#x ;V7 5 7) n^*tf/--;i^fej;tf*rjig 
IM^I^^ ##M9-ltPJ«K:«i31-r5J:tteJ:D, trans-4- (5- 

x b+v*;v^xjV-2-y^;v^^-h°u 5 v>-4--f y^n^yjy 

25 75>-I«IL 

9-50-9-54 
N-tert-7>+v^j;i/^x;V-trans-4- (5-x v7t/;i^x;i/-2-^^;V^ 
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zmum (mk-z?**v>mm) i9©^«) 2.75 g^nn^Aso ilk 

Vvr^*^;Krs>Jfclfc4fil. 14 g, MJX9^7^>2. 79 mLSJDA, HtC5Bf 
5 W«#bfc. R*«fctt»«***^hU^A*^feJnAj»»oft, ^nn 

(50:50-100:0) ) T^It^^ifci^ N-tert-^ 
trans-4- C5-xh+5/*;PsK-;U-2- (i^^757) tf U $5?>-4->f;M- 
10 v^n^->;i/75>2.74 g£#fc 0 

fftlU trans-4- C5-X h^>#;i^x;i/-2- (>^;Kr$/) t°U5v>- 
4-^;l^*>0 y^D^y;V75> 6 9-50) 

flWEtRfifcUbT, ^6(D#%^!|9-5 l-9-54©MS#fc, 
15 ##$19-5 5-9-5 7 

(1) N-tert-7>+>-^;i/#x;i/-trans-4- (5-x H+'>*;^x;p-2- 
^^JV7^7) H'J5^>-WJmy) y^nA^yJk75> (##$J9 

- 5 o \z&ftznm&mmwi<Dtti&m 2. 675 gsx*/-;n5 mmmv, 

3N-zk»ft:fHJ£A#»»E3.27 nLS£i&TJn*., *S£J*#bfc, S^^7jc 
20 ^X>i$^Wttt^§^«fe. WtiJbfc£ll£»LlRU 

*T?«feViMETte*UT, N-tert-7>^v#;i^xjl/-trans-4- [5-#;i^ 

^-2- (v^^;v7^y) tfu^v>-4-r;v^^ ^nM^>;i/7^> 

2.015 g£#fc. 

(2) H&I2 (1) T#6tlfc^tl&M^iUTffiV^ #^Jll-ltIH# 

^<bT, ^6©###l9-5 5-9-5 7 ©<b£'tl£t#fco 
###!] 9-58-9-64 
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(1) Mb*+ifU;i/ 0.526 mWmtt^Vy 10 ml^MOMSO 0.494 ml£ 

mmmo mi^iru ^zw^mzv^x-j-^r^yi. 52 mi£in;t> -78 °c 

T V7°nk°;Vx-x;HI^Ii^M^b, Iltliuil? 4- (tert- 
7h^ytl)lt^JV7^/) v^DA^1JV>0.903 g£#fco 

(2) f&l3 (1) Tf#e,nfc{b&t!33.05 g(D Ml/X>350 nljgfltl.O M5M 
10 V^Jl/7JH^^bF'J Hh;i/X>^t313 ml^-78 'CtT^Tb, 

T4B#TO#bfeo iifiJO^^, ^/-jl/33ml£$TFbT#$Pb;^ ?J< 

ioomi^jjpx.iwm#b, mmt^m^umvxm^ito mmvmmm* 

ft : KixfJK^ij- >(1: 2-1:1)) T?»I4U $ ££#S>ftfc$§£Mil£A 
=Mt>--T V7Dk'JH-fMMttllSU 0 t:T®iibTcis-4- 

20 • (3) M5Tt#^nfecis-4-tert-7>^v*;^-;V7^y v^P^ity- 
^^^W^M^tl^fflV^ ###19- 1 tHfcfcbT, ^6©##l?iJ9 
-58~9-64 (Dik^&ntCo 
10-1 

(1) 4-tert-7>^rv^;V^-;i'7^y-4-/5 1 ;i/v^o^\^r1ty > 
25 9. 13g, 7m{k*Vmj-hWA 3.05g V7°u¥)V7 lOOmL 

«S7i<W-r MJtfATffijftgL 8ft£«ffi®5&-rs££fc:«fctK t-4 

■ - h*y% )lft-)V7 ^ J ~ 4 - t^)V- r - 1 -^7 7D y N ^y_ 
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)VRXtc -4-tert-^h^S/*;^n;l/T$y-4-^5 1 ;i/- r - 1 -v? 
w\*VJ-)\>OM-&m 9. 20g %%fco 

(2) MIB (1) Tft&n&fc£4& 9.20g, p-^h^y^lfi^DU H 8. 26g. 
^^7$; If U5» 5. 93g *«fc^ft^^U> lOOmL <Dm&Qs* 20B# 

;V^-;i/T^y -4-^^-0- (4-^h+y7x-JV*MzjV) -r 

- i-i/^p^-y-y-;v (cisttA^) o.68g £#fc„ 

-y-> (1/10) ]TiIU ItifB^tl (cisfMfr&to) t t-4-tert-^h^F 

->^;v^ - ;i/T^ y-4-/^;i/-o- ( 4 - y h+y7i-jwj^-ji/) 

-r-l-v-^n^+J-/-;]/ (transttffc^tt) Ofi^* (1:5) 3. 50g * 

15 (3) ffffE (2) T#6ttfccis#4t£%10.68g, #»fttf-HJ*A 6. lOg, * 
^y-Jl/ 150mL fcJ;lftK 120iL©S£to&*MI 75°CT 1 PtriMbfco Sift 

jSjat*«ffi«**r*2lilc«J:0, c-4-tert-7>^v^;i/^-;V7 
20 5/-4-pWl/-r- 1 -v^D^iT-y-^ 6. 61g 

(4) MSB (2) Tfc£nfccis#£trans#©iS'&tt (1:5) 3. 50g £JSV^ 
MI2 (3) tfflmizmWtZZtlz&O, t-4-tert-7>+v-#;i/fc;P 
75 7- 4 r - 1 — P-s^lty -;H. 77g £&fc„ 

10-2-10-8 
25 t-4-tert-y b^rz/tUVtf—frJ^S - 4-*?)],- r - 1 

ttJ-fr (##0910-1 (4) ) feiWlM^K ##M9 

-lt^JSIfcLT, ^6©##M1 0-*2~l 0-3©te-&J»£*§fc. 

c - 4-tert-7>^rV7^;i/^x:;i/75y-4-y5 1 jV- r - l-y^7D^ 

(#*iio-i (3) ) ^m^\ mmzhx* ^6©##f!iio- 
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4-1 0 - 8 0<b£tf£#fcc 

pmn 1- 1-1 1-3 8Rtfl 2-1-1 2-9 6 

trans-4-(tert-yh+v^;i/7^-;i/7^/) 1/9 OA^it>^;i/#>^500 mg 
tN-t^JWOVJlT^ >250 mg, 1- (3-v^^;i/7^ 7 7°a t» -3-X5f;P 
5 3 Hmm^434 mg, 1-t Fn^-/^>y>'J7 7*— ;i/306 mg, Xtf 

NJ-y^fJV*M75 F5 mL(D^-£t)£^Tl 50#F«#bfe o 

10 y-N-^^;i/>-^PA^r-y->^;i/^^it$ F691 mg^ffeo £©{b£-tf670 mg 
i4N-^m-> 5 ^-^i7->5 mL ^^v^it>5 mLOg^Sr^Tl 2B$|H& 
Whtz.. S^^«T^>31i:(cJ;Dtraiis-4-7^y-N-^>> ; ;WN-^^;i/v 
a A^rit>^;V^+lJ-^ F • &fi|ft (M 7 1 1 - 1 ) 585 mg£#fc 0 

mizLT, TIB^7 43J;^8 0##M1 1-2-11-3 8 43J:^1 2-1 

- 1 2 - 9 6 (Dit^m^ntco emu y u tiLst^t:^^©* 

20 (JKH75>fc£ft (b^'JyMM, fc^55»fc£*fc£) tt, ^I2# 
#0J1 5-1-1 5-1 1, fcL<te&&;£&, fet<ttz:n^Sffi^t)i± 

12-97 

(1) trans-4- (tert-7>^v^;i/#-;i/75 7 ) OA^>^;P3p> 
25 M4.5g, 5M-^E;^U>2. 29 g, 1- (3 -Vt^JVT*; 7°ntf;V) -3 
-X^^Jl/^^-T 5 F3. 90 g, 1 -t Hn^v^>y hU7l/-;P2.74 g. 
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M£Mrf.3££fcJ:D, N-tert-7>^v^;i/#-;i/-trans-4- (4 
-^tft^afrl) x;v#;i^x;i/) n^^7$ 
(2) MB (1) T#e>nfc^%5.4 gO^nnaJO'MO mligifltK:, fc#T 

£bfc 0 »«t*y-ry^ntf;i/x— f;nc»»b, «fffibfctt«*aflfcbfc. 

10 (25 mL) SiBtfLTMtCT 1 6R#F*M#bfeo KJt«cx-^£Jn*_, *f 

ffibfcftf££«£U 7Kic&#bfc„ RM^'j^ASjn^y^utttbfcft. 
^ Dn*Mi:iiJiife, MmmzmTMrni- b u ^AT^m 
grab*:. »at*$?>r y^n^x-xincawu tfffibfctfcfKfcairrs 

£<hT, trans-4- (1, 1 -z?ttV- 4-tt=E)VfcV—)V%)V-#~)V) 
15 vi7D^v;i/7-^> (t8©##Ml2-9 7) £f#fc 0 
##09 13-1-13-7 
trans-4- (^>z?)l>#*z/-£))V$~)l7 5. J) s y$ n^^rytDV^yB. 

5. 07 gvmk^uyw mimmmzmt^-M.Q bimj-^/^ 

;vat^ HO. 3 ml Sim** MTll^iait^bfc. 
20 S>&«*«JEE»llbT#&nfcH<*:CD5-fe500Big*, »bfe 2 -7$ / b° 
U^> ? >207mgi MJX3Ml/7$>0.4 ml©Jfifls^^W8 ■l»*S'\ijn*.S. g 

ffi»asbT#e>nfeB«ss^ i J*y;^7A^n'Th^^7^- ogjg: 

P*;kk-;*^/-;V (50: 1) ) T*ISJ-rs^tfc«fcO, N-^>v;i/^ 
25 v#;i^x;Wrans-4- C (tfU 5 z?y-2-<i )V7 =i J ) #;Vjtfx;W v7D^\ 
+->;W75 >240mg£&fc. 

trans-4- f (tf U $ y>-2-^;i/75 /) 
*Jl/#x;W y^DA^75> (£8©##0!|1 3-1) &Wfr 0 
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\zmmt^Z.t\Z^K), S8 0#%M1 3-2-1 3-7(D^t)^f#7Co 

w/om&mmmm mi^o- ctii»#i/f:. E^fc^vynt> 

10 ffijgiJU ^^ME»bfco 
##$| 13-8-13-16 

7;Vif>IIHMT, t rans-4- >vjl/:t^v;frJl/fcJl/7^ J ) v 
^n^it>AM>i^niJ H l.Og, hU^;V7x-;i/^>l. 92g, v£ 
□ ntfT. (h'J7xzMX7^f» A°^vr>A61mg> W^WMOniL© 

15 ^t»^iio < CTi2B#TOM#Lfc. ^m^m>mmmm^mm 

#Bnfc?IlS:y U A^f>7 7 7 ya^j 7 D7 h ^'7 7-^ - Q&M : WB. 
X^;W^\^it> (1 : 2) ^6 (1 : 1) ) TffMU N-^>^Jl/^^;i/ 
fc;Wtrans-4-^>W;i/>-^nA+v;i/7^ > 883mg£#fc 0 
20 C®fb^t)870mg^, T)Vd>mm^T, b U ^^yij ^3-5? H 1. Og, 
S^na A 5mL <h # fc^iBT 2 u#r*l jf# b fc 0 Mf4<D^&£ TLC T*i 
lib, fc)fomz*$ 17inL<h> ? x^;i/X-x;V5inL£j!}n^L ffit3B 

t rans-4-^ >VV;i/v ^ D^\^v;i/7^> 8 <D###| 1 3 - 8 ) 830mg£ 
25 #fe 0 

HUf3t|WI1iHbT, ^8CD##M1 3-9-1 3- 1 6(7)|^'l$i 
13-17 

(1) trans-4-^< b^z/fiAtf-fri/fr w\tt>-\-% ju$>$5 g <h^-++h 
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5 UA^77'y>a*7A^D7h^7-f- (&& : ^X^-A^it> 
(1:1) ^Sftix^jV-^nn*^ (1 : 1) ) TffiSlU A*+h>^£|± 
HfbbT> trans-1-* b*5'%)Vtf~)]s-4- ("Efr-fcV S tDVtf-fr) 
A*+J-> 6. 49g£#fc. 

(2) 7;Vzf>^HMT> ffiBtiUMbfeLDA PJ5f7Av< V7°Pbf;l/7$ K) 
10 ©A+t>-fh7tFn77> (3:5) ^40mL (0. 024mol) \Z, -78*CT?, 

TOE (1) ETftSnfcfc&tt 2. OgcDT-h^b Ho7 7>^10mL&jRTU 
2«flB*iWT-30 , C*T#ffi8l#bfc. E««ftSft-78'Cfc?NJIt, *3^3- 
^M.46niL<i:£J5£ir, *ffl*T#a«, TkSrJjP^., B«x^T?«iajbfc. 

^h7*^7^- (JgJt : Wx^;i/-^\^> (1 : 2) ft 6 (1:1)) 
U 1-^ h^rv^j;i/^-;i/-i-^^;w4- (t^jfry / #;i^x;i/) v^da^ 
it>(D^'I4^^1. 47g£#fc„ ^<D^%^7jcmib^bU9A158mg, x^ 
y-;HmL, 7KlmL©^^it'T^S12I^Kji^bfco SJSS&^x^x-t- 

(3) HufB (2) ST#5>n^b-8rt) (¥-^tt#) 546mg^. h U 
25 7A251mg, S -)V5mU mOwMDM&Va'PT 1 1 0°C, 2B^in&$#b 

fee SJtSiHS:l 0%MTpH3l;iIt, # □ n*Mt 3 Sffiffi 

(%)Vtf>m) 479mg£v7xx;i^x*-;i/7> ? K550nig, ^>>W7 
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7r>a^7A^n?h^77^- M:^x^-a^> (1: 2) 

e> (l : i) ) Timu n-^>^^v7j;^x^-i-^^-4- 
£ s h u * -> u ;v a - ^ h tjm t tiib&ii u > l- ^ 5p;v-4- 

(mU/^J^^) v^D^->;P7$> (£8©##0!1 3-1 7) 

##$J 13-18-13-21 
10 trans-4- (tert-^ 5 J ) ->^P^^>*;i/#>Blt 
t?^v>£MiB##Ml 1-liMIl/T, N-teft-^b*^*;^ 

^©^b-a-^400 mg, h'Jx^;i/T^>260 mg> :fc<J;tfJfrft;*3 1 U>8 mL©ii 

CttcfcO, N-tert-^h^r->^;W^x;i/-trans-4-(4-^ h^->*;V^x;W-l- 
bf^^x;i/#;i//tfx;V) ">^D^\4 1 ->;i/T5>410 mg£#&. 
3l©^t>^m^^^V\ Ktt^frTTttftfllb, SSfcSWftfcMU 
20 trans-4-(4-^ h + ^*;W^x;W-l-t!^^^x;v*;i/#x;V) S^n'v^P 
7$ > 8 13-18) %ntZo 

MIBilWlflicLT, ^8©##M1 3-19-13-2 l©fc£4fe£ 

13-22 

25 N-tert-7>^v*v#;P#x;U- trans-4- (h°^? y; 

y^DA+yJl/7^ >623 Dig, 3, 4-yI h^Fv-3- v# □ 7>>- 1, 2-v 
^->340 mgi^DX^y-M ml©£§-£tl£^i.T2. 5BJB#L&. 

□ p*;vA-^^y-;v (50: D ) x^mm^-T-MzxnmtLtc. 
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Z.<D4k&W*ffl&-i?tt*y>*?9mbTMUmL, trans-4- C4- (4-x 

# n^5/;V7 5 > <M 8 13-22) 
13-23 

5 (1) N-^>v;i/^v'^;V^n;Vt:^^v>1101 mg, 3,4-y7>^>-3 

Th^77^- (iI:^an*M-iii^ (19:1) ) TSmtZZt 
10 P^x>-3— f;V) -t°^^>1570 mgSr^fco 

LT, K#«U 4- (4-7>+y-U-y^7-3-y^n7T>3-<JV) -tf 

(2) ffflB (1) T#&nfc^*ttrans-(4-^>>?;W*^$/*;W#x;i/ 

75 >#ftTK:EJ£3iirS N-^>v ? ;V^v*;^x;i/- trans 

-4- C4- (4-7>^y-U-yt^7-3-y7n7r>-3-^JV) \ZUz?J% 

(3) mm (2) t*# e, n^^ti tvt^jvr^ >mm^, huxw 

tf~)V- trans-4- (4- (4-y^W5;-U-yt^7-3-y7n7T>-3- 
-f;v) tf^9^x;v*;i/#n;w >-^n^^>;i/7 5>£t#/to £©fc^i9£, 
B^ithV ^^)VzyyyemmVxm^miy, trans-4- C4- (4-^*3^1/7 
2-^t^V-3-y7D7r>-3-<Jl/) \i^y yrj^j^- J]/) 
25 D^yJl/75> (*8 ©###-!ll 3-2 3) 
13-24 

N-^>v;i/^v*;i/^-;l/-trans-4- C (S-kFn+y^fjH-^V-f > 
F'JxjW #;v#~Jl/) >-^n^v;V75> 0.31 g©fh7tFD77> 
*j^b^l/>10 ml^Mfe&^T, h Uxf;V75 >0. 15 mh &fc**> 
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h^y^- : ^nn*;i/A~^/-;v=i00 : l) T*dS4bfc„ £ 
©fb^fc^TK^H&T* /^y^A^THbt, trans-4- C (5-^^* 

<D###|1 3-2 4) 
10 #^-#iJ 13-25-13-29 

(1) N-^>> J ;^^^*;V^^-trans-4- C (5-k HD^y^^l/-2-^V 

15 «U ^^^«-r§^ticJ:D, N-^>^;i/^+v^;V^-;i/-trans-4- 

(2) 5iit«35 go*»ttK*?&T, ±ib (i) mznttik&m 2.75 g, 

50ml£JllA, £OD#;kMSfflbfco itBt^lTtOHIIt h U 

25 (3) HfffB (2) TH5nm«Sffl^, ##M1 l-ltH«fcbT, M 

CiO, trans-4- [ (5->?j*^;V75 / #;kfc;i/-2— f V<> F 'J x;iO # 
;i/tf~;i/J y^D^yjl/75> (g80#^Jl 3 - 2 5) 

ISMUfdbT, ^8©##fU 3- 2 6-1 3 - 2 9©{fc&*£#fc. 
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13-30-13-33 

(1) N-^>y;i/^^>^JV^-;V-trans-4- C (5-*;]/=U)/-2~l* V< > FU 
-Jl/) ^Jl/#n;W S/^n^v^7$> (##0913-2 50 (1) T#£ 
nfcjb^tl) 3.0 g©7-fehnHJJW25 il©M«^tert-7^;^;VA^- 

5 b2.6g, hUxfJVy7>3.5 nil, h U yfrtumML 15 ml^jjp^., gfite 

^*S7X^m^- hU^AT^tl^ ^^Mffi^bfco M^:^-y->-M 

trans-4- C (5-tert-^h^S/^;V^n;V75 J *^)V-2~1 V-f > H U^JW 
10 v7aM^>;V75 >£#fc 0 

(2) tuts (i) TsnBntcik&m*. ymmmnr^ n^^umk-eym 

■?Z>Zt\z£V), trans-4- C (5-tert-7>^>#;Vfc;i/75 J ^)V-2--( 
y^f>FUx;V) #;i^x;Kl i/? n^v^>;k75 > (^8©##^iJi3-3 

0) £#fco 

15 (3) KTC (1) Tl#6n^b^tl^4Nmm-v^lJ-> , T:M1-^^i:^J: 
N-^>v ; ;V*^v*;i/^3i;V-trans-4- C (5-75 / *^;v-2— r v-r > F 

(4) MiB (3) T?%t>ntz\k&m mmm) 0.5 g0m{b^^i/>-b°'j v 
>5 rai^n, m^v^n7°DA°>^;^-;i/o. 25 mi^jpx., mMmmmw 

trans-4- C (5->7 07°n hMkfr jVfc;|/75 7 ;WV-2 - <i V-f > F U x;V) 
25 #;I/^XJK) y^DA^yJV7$> @8©##fil3-3 1) £#fc 0 

iWJfl^bT, S8©##f!ll 3-3 2-1 3-3 3©fc£$j£t#fc 0 
13-34 

(1) N-^>> ? ;i/^^v*;i/#-;W trans-4- C (5-40/5 ;i/-2--f V-T > F U 
XJV) #Jl/fc;i/J y^D^yjl/75> (^13-2 5© (1) 
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ntz4k£%) 0.3 g(DWm ilOSHKK:, tHa^>;W75>«[K*0.08 g, 

gSiPx., 3P#Fe1JPtt&MMbfco EiSM^iCTK^in^., 

5 ^x^;i/=50: 1) TmMLnZftrzik&m*3y4khV *^)l*yy>Tm 
-fZCtlz&Q, trans-4- C (5-^77-2-^ 7-f >FU~;V) ^;i/^x;W 
y^n^y^7^> • 3^^7KSmm (S8©#%«13-34) 
13-35-13-46 

(1) N-^>i^;i/;t*v#;i/#-;Wtraiis-4- C (6-~ hn-M > H U 

10 v^n^>-;v7^> (##0ill 3 - 1 tK«l©^j5feT#&tifc 

JfifcRfcttOfc^fcO 6.08 g©^7Kx^/-;i/ (x^y-;i/120 ml + 7jcl. 2 ml) 

MW^&'fbfgiT.xn. 33 gsjn*., 7;v^>#iamTT4. mmtumm^h 

fe 0 S^^10%7j<m^i-hU^A7jc^^*^pH9-10i:L, 77 0 0^1/^300 

^va-BI&x^ (2:D) T?f»S-r n-^>v;v^^v 

^;V^-;V-trans-4- C (6-7 S y -1 — f > F U ~)V) )V) 
v;V7^>4. 72 g£#fc„ 

(2) MI2 (1) T#5>n^^tl396 mgCD^b^^l/>10 mU^fc^t&T 
20 t:U> ? >0. 12 ml£M7«m0. 104 ml£JP7U 5^f B m#b/t„ S«fc5%^ 

^a?h^7^- (ii:^Dn*M-SixfJP (1:1)) T*»$4bfc. 
Z.(D\k&m%, /^y^AMitjUlUTMTSciHj;^ trans-4- 

25 c (6-7-fe^;v7^y-w>HU~;v) #;i/fc;K) ^da^7$> 

(^ 8 co#W!l 13-35) 

IWlfliC LT, S 8 ©###1 13-36-13-37 CDfc^£#fc„ 

(3) huIB (1) Tl#e>nfc^tl400 mgOtiU >>>10 ml^M^^T^^ 
>7JV*~;V7nU FO. 085 ml^jJP^, 5B#F«#bfc 0 Mj£?t£MI±?l$f b 
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D7h^77^- (il^DD^-flx^ (2:1)) TttSlLfc. 
£0fc£%£, 7 y ^ Aiitll l.TKlt § : i fci D , trans-4- 
5 C (6-^^;i/7,;^n;i/75y-M>HUn;i/) #ji^n;K) y^o^y 

;K75 > 8 ©##M 13-38) 

(4) ffifG (1) T?»5nfcfl:^»403 mg, N, N-S^^l^U v>&Mlil69 
Bg, 1-I3MI/-3- (3-y^W^;7'Dk t Jl/) H%tt%243 
mg, l-kFn*^>7>U7V-;H73 mg> WhUxW5 >0. 181 ml 

10 ON, N-5?*3\>V#;W>>7* H15 ml»*S^fiT5I^Wi«#bfc. 

*7A^D?h^77^- (££ : ^nD*M-^^;-jy (50 : 1) ) T 
15 Z<Dfc&®%, rtyz?y&mmT?*mhTM&ntZZti\z£r). trans-4- 

^□A+S/;i/7^> (S8<Z>##0!|1 3 - 3 9) Sfcfc. 

(5) Huf2 (1) Ti#6n^b^tl402 mg©7-feh- MJ;W0 mlM«^37% 
^JWU >7KiS«0. 8 ml£ b U7ir b^>*aHfc>fc$*:J- b U <7A635 mg£^ 

20 jaTinA., immmwvrzo sM^*tttt, stxwiiULfc. 

JVA-»XfjV (2:1)) 

Z.(Dikismik, ny9VI±mTmWLTmm-f&Z.t\z£r), trans-4- 
25 C (6-> ? ^5 1 ;i/7^y-W>HUx:;i/) ^da+J/;1/75> 

(6) N-^>^;i/^S/7a;^x:;i/-trans-4- C (5-x: b n-W > F U-;W 

it&m &m%mwt\sTm\,*zmz. mm (n ~ (5) t^m\zvx, $ 



WO 02/30891 



59 



PCT/JP01/08803 



8 <Z)##0!| 13-41-13-46 (Dit^m^%tc a 

13- 47-13-52 
N-^>>?;i/^+>'^;i/^-;V-trans-4- C ( 5-h Fn+y-H > H Ux 

5 n^b^t)) 400 mgOQN, N- y^fWA75 F5 ml^£js*itfj U ^A451 
mg^m- (^3^75/) l^V^n'J F&M*k238 mg^P*., 5CCT19 

btf??^- mm-. ?uu-fc)v&-*?;~-)v (30: i) ) •vmmvtzo 

10 £tfMb£tl£> ^^y-;H0 ml-xh^k Fn7^>10 mlM«(c, 10% 
^yWAmmmmm mgM^i^^x^i^O mg^j)P^17B#f B 1iPii« 
Lfeo 7fmm%MW\L, MWt%m)£MmTZ>Z£\z£t), trans-4-( C5- (2 
-y^W5;x?;v) ^-+>-w>HUn;v] *;^-;i/h>^n^\+v 

;i/7^> (i8©##^1 3 -4 7) 281 mg£#fc 0 
15 Huf3i|WI#^bT^ S8 0##$I1 3 -4 8-1 3- 5 2<ZMfc£tl£ 

14- 1-14-16 

cis-4- (tert-^h^v^/;i/^~;W7^y) vy* d ^v^>#;i/^>i?400 mg, 
4-t Fni^>t:^U^>216 mg, 1-t F n^>^>y> U 7 7-;i/244 rag. O 
20 > V* h U 7 M ;m, N I N',N'-T-F^/^;i/^n-^A^\+it7;i'- 
tn*X7i- h686 mg, N-pWl/^l/zftU >398 mK ^feJci^N, N-vpWI' 

25 *lt>5 mllC^IU 4N mm-^^>6 ml^JP^T^T12B#r^#bfe, 

T-Jl/^iP^TMffiMf^cltfcJ:^, cis-4- 

n^\+v;i/7^ > • (i8©#^|l4-l) 
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2-14-16 (Dfc&m&mito «a, 7 u sk^a^*®* 

5 ##$J 15-1 

N- H^^v>(1.0g)c7)^p<^5jN;VAy5 
K <7ml) mktl U 7 A (742ig) > Mfc37te7^;i/ (1.09g) ^JnA 

- 10 7rf;Vk°^^> • 2*6&*&£#fco 
15-2 

4- (tert-7>^>#;i/fc;i>) tf^U H> (l.Og) <£>^l/>7 n?-( 
F (10ml) ^{C^^^T^>^mm (430mg) £j)P^L MfcfctfT, 
15 hUx^;i/7^> (0.84ml) t h U T-fe h+v^n k H U H (1. 17g) ^iP 

)i- 4 -^^ )VT ^y ^>^§£ o ^n^mMT^aT-?) z. t\z ct 
4- (^p<^;i/7^y) twjs?>- 2m^^#7tc 

15-3 

20 N-^;i/5;i/b°^^> ? > (5.08g) ^v^DA^it>^;l/#^vT;VxkH 
(7. 50g) ©m^^l/> (50ml) mWtZ, 2fc#T h U 7-fe h^>7j<i^b*7 
Pii±M>7A (10.51g) £JPA, iT/JlT 18B#P^#l,T&0£#5££fc<i: 

i -*;i/^ji/-4-v^n^v;i/^^;i/t:^^v>^# > cn^stt 

^STS 1- (^n^+vJl/^Jl/) b°^^v>-^m^^ 

25 #fe 0 

15-4 

l-tert-7>^v^;^-;i/-4-t Fn^>tM'>7> (0.900 g) , 
Dk°U$v> (0.666 g) CDT-h^t FD7^> (4.5 ml) MWL\ZW%7m\t 
^MJ7A (0. 232 g) &'&X\ZW%_, tmmWi, v^^TJI/*^ F (1.0ml) 



WO 02/30891 



61 



PCT/JPO 1/08803 



SflPAgi&Tl BmWVT Z.£\Z£V), 1-tert-^ b^>#;i/^-Jl/ 
-4- tMU^>£#fc 0 uCl^ti^Iitlli 

fS^tid^D, 4- (2-t°U^~;V^v) bf^US?> 

5 4- (5-v7/-2-fc!U^;W-^>) bWJ S» • mMm. 
4- (5-7'nt-2-k c 'J5y^jm>') k^'J^-SIS 
4- (p--h07x/+y) fcWJ5» 
15-5 

N- (tert-^h+'>*;U#n;W b°^U v>-4-#;l^>l£ (700 mg) , ^Jl/ 
10 (319 mL) , 1-X?JH- (3-^^ ?JV7 ^ 7 H;W Jl/^^l' 5 

F (702 mg) , l-tFn^^^/h'JTy-Jk (495 mg) , 43«fctfN, N-5>* 

f mm75 h (9 mo (Du^^uximmmwvxEm^^ Z. t\Z 
is wmtnm\zvx, ^(o^m^nit. 

4- (N-^^;i/-N-^>> ? ;v75y^;i/fc;i/) twj^-iifflHfi 
4- ( p - ^ n □ ;7 x - JV7 $ / ;& - ;w twjs»-*g$i& 

##01 15-6 

20 4-7^7-1- (tert-7> + ^;^-;k) tWJi?> (700 mg) , $&W» 
(512 mg) , l-x^;i--3-(3-> ? ^^;i/7^y7 0 nt 0 ;W-i3;^v^^ K (804 mg) , 
l-kFD^>^hU7VHl/ (567 mg) , &J;tfN, N-^^;i/*;i/A7=- 
F (10 ml) ©^^^m^Ti6itr«#bT^)S$ii^^i^J:D#6tlfe 

fb£*&, mmT-mMSbT, 4- (^<>w;i/7^y) tMUv=> -mi^ 

25 

4- (2-h°u^;^;i/fc;i/7^y) kxuy>.M^ 

15-7 
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N- (tert-^b^v^JVfcJV) E^y^y (700 nig) , N-^^V-N- 
7x-JV*;Wt^MnUH (700mg) , M>'Jxf;k75> (1.05 iL) 
©T-fehnhU;V (7 mL) 1 5 ftM^LTSftSI** - £fc «fc 

nztifcik^z, mrnxm^mhr, 1- (n-^^-n-7i^ 

15-8 

N-*;V5;i/t!^7^>(5.08g)thUx5 1 ;P75> (6.85ml) GD&ft;^ 
l/> (50ml) J&ifcfc, MT^^>^JV«^nUH (3.65ml) »l 

##01 15-9 

2-tert-^h^r^*;P#x;W5- (kHa+^^V) -f > F U >0. 99 g 

^>x;i/*-;vo. 37 mi^mx, mTimmwvtco Kmm&mzTkzm 

H*l/fc. »*fcx^y-;V20 mh 5?<vyavr;wx5 1 ;V7$>i.02 mi^Jn 
30^f|jiDiI^lfc. £j«£Ml±i§^U Mfciffitx^k 5%&£ 

i^>'J^WnYh^7^- : ^\^it>-#mx^;i/=4 : 1) 
TiSL^^ftfc. ^n^v ? ^-it>5 iltei&SU 4N Wk-Vtt^y 

U x-^;i/»T§^ii^J:«9, 5- (xh^i/^^JV) < V>f > F U > • & 
25 m«£#fco 

5- uh^rv-^^jv) -rv>r>v i u> -mum 

##$J 15-10 
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5-7^ y-2-tert-7>+v^;i/fc;i/^ v< > hu >o. 72 ^m^j-vy 

8 ml^^cbUx^7S>0. 85 mh # nn^i^fM 35 ml£Jtl*-^fi 5 

5 ^77^- ^DD/Jn;1/A-^X^;V=2 : 1) Tft{£UfiM3£# 

fee *n&^^>5 mlteig&U 4N *ggfc->>:**U->8 mlfciHATMfc 

10 5- (Tir^KT^y) V-T > HU > • &&£ 
15-11 

2 -tert-7* h4^>#;]^x;i/-5-7^ 7 -f 7 -f > F U > (WO 00/23428 £11 

15 x;i/75 7) -f V^F'J>» 

Sfc, ^> MS • APCI (m/z) Kft#*Jfffi (*&JEEft3M':*>fc 

) 
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(S) -2-V77-1- ih7>X-4- [4- O-tfU^;^;!/^- 
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